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Average-Probability Relationships of Indian Rainfall and its Role in Planning 
Water-Based Enterprises 
Nityanand Singh, Indian fnstiture C$ Tropical Meterology, Pune-411 0198, lndia 
The study is motivated by a necessity to prepare a diagram showing the space-time 
distribution of rainfall in a region. Considering annual rainfall over India as normally 
distributed, the estimates of annual rainfall at various probability levels have been 
obtained for 150 representative stations using mean annual rainfall and its standard 
deviation based on data of 1901-60. At a particular probability level, probabil;ty 
estimates of annual rainfall for all the stations have been plotted against their mean 
values, and linear fits are obtained by eye estimation for probability levels I, 5, 10, 
20,. . . ,90,95, 99 per cent. All these curves are plotted on the same diagram which 
is named an ‘average-probability diagram CAPD)‘. A nomogram has also been 
prepared showing variation of average-probabiiity relationships with variation of 
standard deviation from IO to $0 percent at 5 percent intervals and actual lndian 
conditions are compared. The analysis of the shorter period rainfall with the selection 
of suitable functions giving good fit to the data set is emphasized to be of much 
practical utility. 
The utility of the diagram is illustrated while using the APD for summer monsoon 
(June through September) rainfall, which is also considered normal, to delineate 
rainfall zones with percentage success of cultivation of four crops requiring 400, 
600, 1000 and 1500 mm of water. Also, feasible zones are marked assuming 40% 
success and indirect uses of the diagram depending upon component interest of 
water balance are discussed. 
Statistical Distribution of Onset and Withdrawal of Rains over lndia 
Nityanand Singh, Indian lnstitute of Tropicrrl Meteorology, Pune-#I I 008, lrtdia 
The study attempts to obtain suitable dates of onset and cessation of the rainy 
season so as to facilitate the planning of cultivation work particularly in dry land 
areas of India. The various approaches e.g. sudden and persistent increase in rainfall 
from one pentad to another, when accumulated rainfall of a certain specified amount 
is received, rational approach based on record of rainfall and evaporation, any 
statistic changing its value with the passage of time in a year and that based on 
rainfall probability and persistency have been critically examined. The three 
approaches: (i) the normal accumulated rainfall of SO mm from the beginning of 
the month is received, (ii) the interpolated dates where the coefficient of :ariation = 
100% from successive calendar months and (iii) the one used by the India Meteoro- 
logical Department for the summer monsoon rainfall have been compared while 
utilising data of more than 400 stations for the period of 50 years i.e. 1901 to 50. 
The variation in dates of onset of the summer monsoon, which is the principal 
rainy season of India, ol’er the Kerala Coast is normally distributed with mean date 
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being 2nd June and S.D.kt7.64 days (based on data of 1901-1983). But its advance- 
ment across the country towards the northern limit is skew distributed as ascertained 
from a SO years ( 192 I- 1970) record of 17 meteorological subdivisions. The distribu- 
tion of the duration of the rainy season and the withdrawal date of the rainy season 
of selected subdivision are also discussed. 
Finally, feasible zones are demarcated for dryland agricultural planning based 
on the criteria of where the rainy season is of 75 to 150 days and average dally 
rainfall during the season varies from 5 to 10 mm/day. 
